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@ Instruments for use In the surgical replacement of ligaments. 

@ This invention relates to a method and surgical instru- 
ments for use in the surgical replacement of a ligament and 
in particular for inserting a prosthetic ligament into the 
body. 

The surgical instruments include a bone plug extractor 
(9) which is adapted to sever the base of the bone plug from 
a host bone to allow a complete separation ot the bone plug. 
The instruments further include a clamp with a guide for 
locating the axis along which a bore is required for fixation 
CO of tn e ligament, a reamer cooperable with the clamp for 
^ removing an annulus of bone dust, and a cylindrical drill bit 
guide of the same outside diameter as the reamer and bone 
^ plug extractor. 
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© Instruments for use In the surgical replacement of ligaments. 

The instruments further include a damp with a guide for 
locating the axis along which a bore is required for fixation of 
the ligament, a reamer cooperable with the clamp for 
removing an annuius of bone dust and a cylindrical drill bit 
guide of the same outside diameter as the reamer and bone 
plug extractor. 




© This invention relates to a method and surgical instru- 
ments for use in the surgical replacement of a ligament and 
in particular for inserting a prosthetic ligament into the body. 

The surgical instruments include a bone plug extractor 
which is adapted to. sever. the base of the bone plug from a 
host bone to allow a complete separation of the bone plug. 
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INSTRUMENTS FOR USE' 
IN THE SURGICAL REPLACEMENT OF LIGAMENTS 



This invention relates to surgical instruments 
for use in the surgical replacement of a ligament 

5 and in particular for implanting a prosthetic ligament 
into the body. 

concerned with 
The present invention is £ a method of securing 

a prosthetic ligament to a host bone comprising the steps 

of: 

10 removing a cylindrical bone plug from one surface of 

the host bone to leave a cylindrical socket in the host 
bone; 

forming a bore of smaller diameter than the cylindri- 
cal socket coaxial with the socket extending from the 
15 cylindrical socket to an opposing surface of the host 
bone; . 

drawing the prosthetic ligament through the 
cylindrical socket and the bore; 

replacing the bone plug into the socket thereby to 

r 

20 capture ".the prosthetic ligament between the bone* plug and 
the host bone. is concerned .. * ' 

The present invention^also^ with a. method -of 
securing a prosthetic ligament to a first" and second host 
bone to extend between a first surface of thevflrst host 

25 bone and a second surface of the second host bone 
comprising the steps of: 
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removing a first cylindrical bone plug from a third surface opposite to 
the first surface of the first host bone plug, to leave a first cylindrical 
socket; 

forming" a first bore of smaller diameter than the first socket, coaxiaJ 
5 with the first socket and extending from the socket to the first surface 
of the first host bone; 

removing a second cylindrical bone plug from a fourth surface opposite 
to the second surface of the second host bone to leave a second host socket; 
forming a -second bore of smaller diameter than the second socket 
10 coaxial with the second socket and extending from the socket to the second 
surface of the second host bone to form a shoulder between the socket 
and the bore; 

providing a prosthetic ligament including at one end a pouch portion 
capable of receiving a cylindrical bone plug- and including an opening 
15 through which a bone plug may pass into the pouch portion; 

passing the prosthetic ligament thorugh the first socket, the first bore, 
the second bore and the second socket, whereby said pouch portion lies 
beyond said second socket; 

inserting the second bore plug through the opening to lie within the 
20 * v pouch portion; 

i s concerned 
The present inyehtion2f urther / with a technique 

for cutting- and removing a replaceable bone plug from a 

host bone comprising: 

forming an annular channel in the host bone to define 

25 the periphery of "the plug; "V 

. applying a sharp blow -to the plug along a direction 

transverse to the axis of the plug to sheat the plug -from 

the host bone; and 

removing the sheared plug from the host bone. 

30 Preferably, before applying the sharp blow, 
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the plug is gripped by an instrument about an arcuate 
portion of its circumference and fully along its length, 
said arcuate portion being no greater than about 330°, 
and the sharp blow -is applied to "the • instrument along a - - 
direction which is toward the ungripped portion of the 
plug. _ : ! 
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in accordance with this invention there is provided a set of surgical 
instruments for use in the surgical replaced of an artificial ligament 
comprising' a clamp wUh a" guide for" locating the axis along which a bore 
is required for fixation of a ligament, a reamer cooperable with the clamp 
for removing an annulus of bone dust, a bone plug- extractor of the same 
outside diameter as the reamer, and a cylindrical drill bit guide of the 
same outside diameter as the reamer and bone plug extractor. 

According to a further aspect of this invention a tool for guiding a 
cylindrical reaming tool along a predetermined axis to form a replaceable 
bone plug from a host bone comprises: 

a first Umb having a first pin at one end thereof, the pin being adapted 
to securely engage the bone; 

a second limb having a guide for the reaming tool at one end thereof, 
said guide being oriented so that it will guide the reaming tool along a 
guiding axis which extends toward the first pin on the first limb; 

at least two second pins adapted to securely engage the bone, the pins 
being mounted on the guide, said two second pins extending toward the 
first Umb; 

means for mounting the two second pins for adjustable rotational 
movement about the guiding axis of the guide to enable the second pins to 
be adjustably positioned to fit the contour of the bone; 
" means- mounting the limbs for movement towards and away from each 
other and for applying a clamping force to the limbs whereby a bone may 
be engaged on .opposite sides-py said first .pin and said second pins; and 
means for preventing the -two" limbs' of said clamp from swiveUing 
relative to each other to cause misaUgnment of the guide pin of the first 
Umb and the axis of the guide in the second Umb. 
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Preferably the means for mounting the limbs for movement towards and 
away from each other comprises at least one screw threaded member and 
a handle to tighten the screw thread. 

When the clamp has been placed on the bone, a reamer is inserted in 
the cylindrical guide and is used to remove an annulus of bone dust from 
the bone. This locates the plug of bone to be removed and the clamp 
can now be removed. Occasionally the bone plug may break off and be 
retained within the reamer. Preferably the reamer includes e through hole 
into which a rod may be inserted to push the plug out of the reamer. 

' According to this invention a tool for extracting a cylindrical bone 
plug from a bone in which an annular channel has been formed to define 
the periphery of said bone plug, said tool being adapted to sever the base 
of said plug from the bone, the tool comprising: 
a grippable handle portion at one end; 

a wall portion at the other end, the wall, portion defining a hollow, 
open-ended cylinder adapted to receive the bone plug; 

a longitudinally extending slot formed in the cylindrical wall; 

said wall being adapted to be received within said annular channel of 
said bone with the bone plug being receivable within the open-ended 
cylinder, said slot defining an arcuate void region of the annular space in 
the bone. 

The bone plug is extracted by inserting the cylindrical wall into the 
arinulus. A short, sharp blow Is applied in the middle region of the 
extractor while the handle is gripped, the force being applied at a point 
in said middle region but on the ? ide opposite to the slot. This severs 
the bone plug completely from the host bone. 

Preferably the extractor includes a marker to indicate the correct area 
to be struck. More preferably this comprises a flattened bearing surface. 
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The bone plug extractor includes the grippable 
handle which must be gripped whilst the force is applied 
so that no bone damage occurs. 

The bone plug extractor preferably includes -means 
5 to aid turning the extractor about its longitudinal axis. 
For instance, the handle may include gripping means such 
as flutes or a knurled area. In addition the handle may 
include a hole or holes through which a torque bar may be 
introduced to extend transversely of the handle and by 
1U means of which additional torque may be exerted should the 
friction between the extractor and the bone plug be too 
high to be overcome by merely gripping the handle. 

When the bone plug has been removed a cylindrical drill bit guide is 
placed into the cylindrical socket formed in the bone. The drill bit guide 
15 has a through hole for accommodating a drill bit which is introduced into 
the guide so that a reduced diameter bore is then drilled from the base 
of the cylinder to the other side of the bone at a region where the single 
pin of the clamp engages the bone. This region is selected to be as close 
as possible to the position where the original ligament was attached to 
20 the bone. 

This process is then repeated with the other bone to which the ligament 

is to be attached, the same instruments being used again. 

* * v Thus a set of tools according to this invention includes an above- 

" % mentioned clamp, a reamer which cooperates with this clamp, a bone plug 

25 extractor of the same diameter as the annulus of the reamer, a rod which 

may be used with the bone plug extractor, and a cylindrical drill bit guide 

of the same diameter as the reamer and[>one plug extractor. 

A ligament of the type with -which -this invention is 
concerned may be used to replace 
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the cruciate ligaments of the knee. It can also, in the form of, for instance, 
a flat strip, be used to replace the medial ligament of the knee, or other - 
ligaments or tendons of other joints. 

-A prosthetic ligament and a set of surgical instruments and a method 
5 of inserting the ligament into the body will now be described by way of 
example only, with reference to the accompanying drawings, in which: 

Figure 1 is a perspective view of the prosthetic ligament; 

Figure 2 is a perspective view of the set of surgical instruments used 
in the method; 
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Figure 4 is a perspective view of the bone plug extractor; 

Figure 4A is a view on that end of the bone plug extractor remote 
from the handle portion; 

Figures 5 to 11 are representations (schematic only) of the steps of 
the method of replacing an anterior cruciate ligament in the knee. 

An artificial ligament 1 comprises an elongate strip of open weave 
polyester. This fabric is Terylene and is a mock leno weave comprising 
a warp of 550 Decitex polyester yarn and a weft of twisted polyester 
yarn. The holes are 0.1 x 0.2 cm. There are fourteen to fifteen holes 
across the-width of the strip, and twenty holes per cm 2 . 

The ligament is in the form of a tube 2 which has a slit 3 at one open 
end of the ligament 1 which extends to the open end edge of the ligament 
and a slit 4 at the other closed end of the ligament. The end of the slit 
4 remote from the centre of the tube 2 is closed by a row or more of 
stitching or by dense weaving or in some other manner, to form a pouch 
capable of receiving a bone plug. As far as at the end of this row of 
stitching or densely woven section, the ligament extends further by a short 
portion 5a of the same open weave as the central portion 2. A threading 
cord 6 is attached to a position on this shorter portion 5a from the closure 
portion. The purpose of threading cord 6 is to allow the ligament to be 
pulled through the bores in the bone. 

A bone plug may be inserted into the pouch through the slit 4. The 
stitching- or densly woven section 5 forms a closure which prevents 
movement of the bone plug out of the pouch in a direction away from the 
centre of th_e_ligament 1- - 

In order to illustrate the slit .4/ the ligament 1 has been shown in Figure 
1 with a light coloured tubular insert. This means that the pouch-like 
structure is not clearly illustrated. 
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A set of surgical instruments for use in the implantation of the ligament 
comprises a clamp 7, a reamer 8, a bone plug extractor 9, a push rod 10 and 
a drill bit guide 12, 

Clamp 7 comprises two parallel limbs 13 and 14 interconnected by a 
main spacer rod 15 and an auxiliary rod 16. Main spacer rod 15, 
approximately centrally located in the clamp, is threaded from one end 
portion to a position lying about one third to one half of the length of 
the rod from that end portion. The threaded portion is in threaded 
engagement with a threaded bore located in limb 13 at the appropriate 
distances from the ends. The remainder of rod 15 is unthreaded and 
extends from the threaded portion through limb 14 to terminate in an 
enlarged head portion 17 carrying a handle 17a. For much of its length, 
this unthreaded portion of rod lies within a sleeve 16a which extends 
through limb 14 to which it is fixed. Within limb 14 sleeve 16a defines 
the bore through which rod 15 extends. 

Auxiliary rod 16 is fixed at one end to limb 14 and extends through a 
bore or a slot in the other limb 13 for sliding movement therewithin. 

The limb 14 includes a guide pin 18 extending perpendicularly from 
that end of the limb 14 remote from auxiliary rod 16. In use guide pin 
18 engages the bone to locate the position of attachment of the ligament 
to the bone. 

The other limb 13 has mounted on it a cylindrical guide 19 which is 
rotatably mounted within a bore in limb 13 and is provided with a circlip 
19a to prevent movement of the guide out of its bore in limb 13. The 
other end of cylindrical guide 13 is in the form of an enlarged section_or_ 
pin support 20a which in turn carries two pins 20. Extending through 
cylindrical guide 19 is a bore for receiving the reamer 8 such that reamer 
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8 will extend in a direction towards guide pin 18. The axes of guide pin 
18 and said cylindrical guide are collinear. 

As best seen in Figure 3, pins 20 are mounted on support 20a in a 
position offset from the bore extending through the guide 20 and at an 
angle to the axis of this bore. Guide 19 may be rotated within limb 13 
so that the pins 20 describe the circumferential movement about the centre 
of the bore extending through guide 19. The position and orientation of 
the pins on guide 19 take account of the different contours of bone with 
which the clamp 7 may be used. 

The reamer 8 passes through the cylindrical guide 19 and has sharp 
cutting edges 21, which are milled along its surfaces and form sharp teeth 
at the rim of the reamer, and a handle 22 which may be used to osciDate 
the cutting edges 21 to remove the bone dust. 

The bone plug extractor 9 includes at one end a cylindrical wall 23 
which defines an open ended cylinder. At its other .end the tool 9 includes 
a grippable handle 23a. 

Extending from the edge of the wall 23 is a slot 24 which defines an 
arcuate void in the cylindrical wall of the same length as that of section 
23. The angle circumscribed by the slot is about 80°. As shown in Figure 
4A, this angle c is subtended between the ends a, b of the slot and the 
centre of the circular portion of the wall 23, 

On the opposite side of the bone plug extractor 9 to the slot 24 is a 
flattened bearing surface 25. This defines an area to be struck in order 
to sever a base of a bone plug being removed by. the extractor tool 9, 

The drill bit guide 12 is placed in the cylindrical hole created in the 
bone and is used as a guide for the drill "bit to drill out the reduced 
diameter portion of the bore. 



- 1 - 



01 538 31 



CLAIMS : 

1. A tool for extracting a cylindrical bone plug 
from a bone in which an annular channel has been formed 
to 'define 'the periphery of said bone'piug, said tool 
being adapted to sever the base of said plug from the 

5 bone to enable complete separation of the plug from the 
bone, the tool comprising: 

a grippable handle portion at one end; 
a wall portion at the other end, the wall portion 
defining a hollow, open-ended cylinder adapted to receive 
10 the bone plug; 

a longitudinally extending slot formed in the 
cylindrical wall; 

said wall being adapted to be received within said 
annular channel of said bone with the bone plug being 
15 receivable within the open-ended cylinder, said slot 

defining an arcuate void region of the annular space in 
the bone. 

2. A bone plug extractor tool as defined in claim 
1, wherein the angle circumscribed by said slot is 

20 between about 30° and less than 180°, 

3« A bone plug extractor tool as defined in claim 
1, wherein the angle circumscribed by said slot is from 
about 70° to about 90°. 

4. A bone plug extractor tool as defined in claims 
25 * lv to 3, further comprising; 

indicia means on the tool indicating that region of 
the tool which is diammetrically opposed to the 
longitudinal slot. 

5. A bone plug extractor tool as defined in claim 
30 4, wherein the indicia comprises a flattened bearing 

surface, said flattened bearing surface defining -a 
strikable surface. 

6. A set of tools for use in the surgical 
replacement of prosthetic ligaments comprising a clamp 

35 with a guide for locating the axis along which a bore is 
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required for fixation of a ligament, a reamer cooperable 
with the clamp for removing an annulus of bone dust, a 
bone plug extractor in accordance with claim 1 , of the 
same outside diameter as the reamer, and a cylindrical 
drill bit guide of the same outside diameter as- the 
reamer and bone plug extractor. 



/ 
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7. An orthopaedic tool for guiding a cylindrical reaming tool along 
a predetermined axis to form a replaceable bone plug from a host bone 
comprising: 

a first limb having a first pin at one end 'thereof ;"the"pin'being adapted" 
to securely engage the bone; 

a second limb having a guide for the reaming tool at one end thereof, 
said guide being oriented so that it will guide the reaming tool along a 
guiding axis which extends toward the first pin on the first limb; 

at least two second pins adapted to securely engage the bone, the pins 
being mounted on the guide, said two second pins extending toward the 
first limb; 

means mounting the two second pins for adjustable rotational movement 
about the guiding axis of the guide to enable the second pins to be 
adjustably positioned to fit the contour of the bone; 

means mounting the limbs for movement towards and away from each 
other and for applying a clamping force to the limbs whereby a bone may 
be engaged on opposite sides by said first pin and said second pins; and 

means for preventing the two limbs of said clamp from swivelling 
relative to each other to cause misalignment of the guide pin of the first 
limb and the axis of the guide in the second limb. 

8 . A method of securing a prosthetic ligament to a host bone comprising 
the steps of: 

removing a cylindrical bone plug from one surface of the host bone to 
leave a cylindrical socket in the host bone; 

forming a bore of smaller diameter than the cylindrical socket coaxial 
with the socket extending from the cylindrical socket to an opposing 
surface of the host bone; 
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drawing the prosthetic ligament through the cylindrical socket and the 
bore; - - 

replacing the bone plug into the socket thereby to capture the prosthetic 

ligament between the bone plug and the ^ host bone. . 

9. A method of securing a prosthetic ligament to a first and second 
host bone to extend between a first surface of the first host bone and a 
second surface of the second host bone comprising the steps of: 

removing a first cylindrical bone plug from a third surface opposite to 
the first surface of the first host bone plug, to leave a first cylindrical 
socket; 

forming a first bore of smaller diameter than the first socket, coaxial 
with the first socket and extending from the socket to the first surface 
of the first host bone; 

removing a second cylindrical bone plug from a fourth surface opposite 
to the second surface of the second host bone to leave a second host socket; 

forming a second -bore of smaller diameter than the second socket 
coaxial with the second socket and extending from the socket to the second 
surface of the second host bone to form a shoulder between the socket 
and the bore; 

providing a prosthetic ligament including at one end a pouch portion 
capable of receiving a cylindrical bone plug and including an opening 
through which a bone plug may pass into the pouch portion; 

passing the prosthetic ligament thorugh the first socket, the first bore, 
the second bore and the second socket, whereby said pouch portion lies 
beyond said second socket; 

inserting- the second bore plug ..through the opening to lie within the 
pouch portion; ..... 
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preventing the second bone plug from escaping from the pouch opening 
in a direction towards the fourth surface of the second host bone; 

pulling the prosthetic ligament in a direction towards the second surface 
of the second host bone to force the second bone plug 'against the shoulder " 
between the socket and the bore to secure the prosthetic ligament to the 
second host bone; 

replacing the first bone plug into the first socket thereby to capture 
the prosthetic ligament between the host bone and the first bone plug 
whereby the ligament is secured to the first and second host bones. 

10 . A technique for cutting and removing a replaceable bone plug from 
a host bone comprising: 

forming an annular channel in the^ host bone to define the periphery 
of the plug; 

applying a sharp blow to the plug along a direction transverse to the 
axis of the plug to shear the plug from the host bone; and 

removing the sheared plug from the host bone. 

11. A technique as defined in claim 10 further comprising; 

before applying the sharp blow, gripping the plug by an instrument 
about an arcuate portion of its circumference and fully along its length, 
said arcuate portion being no greater than about 330°, and applying said 
sharp blow to the instrument along a direction which is toward the ungripped 
portion of the plug. 
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